Reduction of cardiac functional reserve and elevation of aortic stiffness in hyperlipidemic Yucatan minipigs with systemic and coronary atherosclerosis.
To test the hypothesis that cardiac functional reserve is reduced in animals with severe atherosclerosis, Yucatan minipigs were fed a high-cholesterol diet (Chol) for 8 months. Half of them was made diabetic, an additional risk factor for atherosclerosis, with streptozotocin (STZ). Another group of age-matched minipigs were fed a normal diet as controls. At the end of the treatment period, animals were instrumented for the measurement of cardiovascular hemodynamic parameters under isoflurane anesthesia. Cardiac functional reserve was measured by the magnitude of the inotropic response to isoproterenol stress. Hyperlipidemic minipigs developed severe atherosclerotic plaques in the aorta, coronary and iliac artery, accompanied by an increase in the aortic stiffness indexed by increases in pulse wave velocity and augmentation index. These vascular changes were more severe in STZ-induced insulin-dependent diabetes mellitus. The isoproterenol-induced increase in left ventricular contractility (dP/dt) and relaxation (-dP/dt) and, consequently, cardiac output were also significantly reduced in both the Chol groups with or without STZ, compared to control group. Thus, cardiac functional reserve measured by isoproterenol-stimulated responses was reduced in atherosclerotic minipigs, which was further diminished in diabetes.